Climate change adaptation, although dependent on our understanding of current and future climatic trends, is predominantly a social and institutional process. This becomes evident when studying how organisations actually respond to and prepare for climate change impacts. This paper explores the notion of framing climate change adaptation as a process of organisational development and change in the local government sector. Local governments, as the tier of government closest to the community, provide a raft of services to residents and businesses, many of which may be affected by the impacts of a changing climate. Local governments in Victoria and elsewhere have been at the forefront of assessing climatic risks and opportunities, as well as devising strategies and response measures to address these risks. The growing evidence of adaptation planning in the local government sector suggests that adaptation can be framed in many different ways, although a risk management perspective is frequently applied. Increasingly, adaptation to climate change is conceptualised as an ongoing, flexible process that needs to be fully embedded in the local and organisational context. This paper discusses the conceptual and organisational framing of climate change adaptation, illustrated by examples of the diversity of adaptation approaches taken by local governments in Victoria.
THIS paper provides an overview of the local government sector's efforts towards adapting to the impacts of climate change at an organisational level. From the perspective of Victorian local government, the paper discusses possible answers to three questions that, in the recent literature, are considered essential for framing and better understanding the sector's needs, capacity and institutional context for climate change adaptation.
1. What is the role of local government in adaptation (e.g. Kennedy et al. 2010; Pillora 2010; Gero et al. 2012 )? 2. How is adaptation framed in local government (e.g. de Boer et al. 2010; Dewulf 2013 )? 3. How is local government in Victoria adapting to climate change in practice (e.g. Measham et al. 2011 ; Municipal Association of Victoria 2011)?
To discuss these questions I draw on three examples from Victoria. These are based on recent empirical social research funded through the Victorian Centre for Climate Change Adaptation Research (VCCCAR; see VCCCAR 2012). However, before discussing the questions listed above, I explore climate change adaptation within the context of local government responses to climate change more broadly, as a background to the discussion.
LOCAL GOVERNMENT RESPONSES TO CLIMATE CHANGE
Climate change adaptation is on its way to become embedded in local government planning and decision-making practices, adding to a strong record of the sector taking a lead with climate change mitigation and sustainability. Since the early 1990s, many local governments have taken climate change issues on board by conducting greenhouse gas emissions inventories, developing action plans for reducing carbon emissions and by encouraging residents and businesses to do the same (Mukheibir & Ziervogel 2007; Bassett & Shandas 2010 (Bassett & Shandas 2010) . But what is the situation in regard to climate change adaptation? A recent study that explored, among other issues, attitudes and expectations towards adaptation in coastal communities showed strong preference for a significant role for government in adaptation (Barnett et al. 2013 ). Local government is the level of government closest to the people, which puts it in an ideal position to deal with climate change impacts (Pillora 2010; Measham et al. 2011 ). On the one hand, this statement is somewhat of a truism; however, on the other hand, it points to the fact that climate change impacts will ultimately, and most immediately, be experienced at the local scale, by people living in particular neighbourhoods and local government areas.
At least since the publication of the Intergovernmental Panel on Climate Change's Fourth Assessment Report (IPCC 2007) , it is evident that climate change is inevitable, already underway and that, due to lags in the climate system, at least some impacts of climate change will occur even if immediate reductions in global greenhouse gas emissions could be achieved. Climate change has become a reality that is hard to challenge on scientific grounds, and climate change adaptation has become a necessity (Hunt & Watkiss 2010; Climate Commission 2011) . Recent studies show that at least half of all councils had undertaken some sort of climate change risk assessment (Gurran et al. 2011; Webb & Beh 2013) , although evidence of local government adaptation action (as opposed to planning and preparation) is much more limited.
Local climate change impacts will take effect in a number of different ways across a geographical area. For example, it is known that the on-the-ground health impacts in cities of a projected increase in extreme heat days of >35°C are not only dependent on physical factors, such as the microclimates of urban areas and the urban heat island effect (Oke 1982; Wilby 2008) , but also to factors of equal (or potentially greater) significance such as how sensitive people and other living creatures are to the increased frequency of heat days and what capacity they have to adjust their behaviour according to their exposure and sensitivity to heat (Kovats & Ebi 2006; Hansen et al. 2011 ). People's ability to adapt to heat is tied to a complex set of factors that reside within individuals and communities, including individual sensitivity to heat and the health and support services that are available and accessible in a community (McMichael et al. 2008) . The latter influences, for example, whether individuals are able to keep cool, know to make time to rest during peak hot times and have access to clean drinking water to counter dehydration. Many of these factors are directly linked to socioeconomic factors, such as age, income and employment status, which exhibit significant spatial differentiation in urban areas (Kovats & Ebi 2006; Harlan & Ruddell 2011 (Webb & Beh 2013, p. 27) . climate change adaptation for Victorian local goVernments
Beyond managing such organisational and community-level risks, local governments have an opportunity to 'keep an ear to the ground' and engage with individuals and business and community organisations to develop appropriate adaptation responses. In the above heat wave scenario, local government may have a key role in adaptation because it has the ability to control or influence local environmental and socioeconomic factors that contribute to the on-the-ground social and healthrelated impacts of heat waves.
FRAMING ADAPTATION IN LOCAL GOVERNMENT
Against this backdrop, we may want to ask, 'What have local governments done to date to adapt to current and future climate change and how have they approached adaptation?' A rapidly growing body of evidence shows that: (i) many Australian local governments are taking adaptation seriously and have committed resources to adaptation; (ii) the practical and operational side of adaptation is difficult to navigate; and (iii) in order to deal with the complexity of adaptation planning and decision making at an organisational level, the sector has started developing innovative methods and tools (Gardner et al. 2010; Booth & Cox 2012; Webb & Beh 2013) . However, before exploring some examples in more detail, it is useful to reflect on the ambiguity of the concept of adaptation and discuss how adaptation can be framed and interpreted by a public sector organisation such as a local government (Fünfgeld et al. 2012) . How can a large, compartmentalised organisation make sense of a cross-cutting and intrinsically complex issue such as adapting to climate change?
Based on recent research on adaptation in the local government sector in Victoria (VCCCAR 2012), two observations can be made. First, adaptation, seen from a whole-of-organisation point of view often means better risk management that incorporates climate-related risks. Climate change impacts are likely to have tangible effects on the operations of a whole organisation while at the same time having quite specific consequences for different parts of the organisation and the services they provide to the community. The ways these impacts manifest across the organisation and its services are often quite messy and unpredictable. For example, a hailstorm may cause the asset maintenance unit to do overtime to quickly repair damaged buildings; the parks services branch may be tied up for a couple of weeks cleaning up fallen trees etc., while community services may not be much affected by the very same hailstorm at all. Many extreme weather events, such as extreme hailstorms, will ultimately affect the financial bottom line of a local government as a whole, through the destruction of assets and the cost resulting from service outages and unplanned operational activity. At the corporate level, climate change adaptation may mean transferring some degree of risk to others (e.g. to insurance companies by purchasing adequate insurance). Organisation-wide financial impacts can mean that planned projects, service upgrades or maintenance schedules may need to be revised or cannot go ahead for some time due to budgetary constraints following an extreme event. Beyond these organisation-wide effects on the financial bottom line, the capacity of each department, each business unit in an organisation, may be affected quite differently by climate change impacts.
However, in the context of climate change, the main future challenge will be that extreme climatic events will occur more frequently and with greater intensity, which means that ever-scarce government and community resources may still be tied up in the recovery from one extreme event while another event is already occurring. If gradual, slow-onset climatic changes are added to the mix, such as prolonged drought or sea level rise, communities may be in a position where they need to deal with a volatile and differentiated mix of climate change-related stresses on systems that can be logistically very difficult and costly to manage. Given this context, including climate change considerations in organisational risk management processes in a systematic way can be a useful mechanism to initiate organisational-level climate change adaptation. In recent years, climate change risk management, modelled on the ISO standard (Standards Australia 2009), has become a major vehicle to help progress adaptation in local government and in other sectors (Fünfgeld & McEvoy 2011; Jones & Preston 2011) . Risk management provides a framework for the identification and evaluation of multiple potential impacts of climate change, for which treatment options can be identified and individual and organisational-level responsibilities for monitoring be allocated. In many local governments, risk management constitutes the main framing of climate change adaptation.
A second important observation is that climate change impacts are likely to affect different parts of an organisation differently. Therefore, adaptation requires people from different backgrounds, different disciplinary traditions and with different job roles and responsibilities to work together within an organisation and across organisations. This can be a challenge, not least because inevitably people are likely to enter the discussion on adaptation with very different views about the purpose of the endeavour (Fünfgeld et al. 2012) . For example, for a community services officer climate change adaptation may be mainly about reducing the vulnerability of disadvantaged residents to heatwaves and other extreme weather events. Conversely, for an engineer working in asset development, adaptation may be about ensuring new council-owned buildings are designed to an improved standard that incorporates temperatures projected for 2050 and 2070. For a biodiversity coordinator, the main concern may be to protect endemic species under threat of extinction under particular climate change scenarios.
The question of what adaptation means to an organisation is essentially one about articulating a purpose, or multiple purposes, for adaptation. Interpretations of purpose are inevitably tied to values intrinsic to the individuals involved and influenced by a vast array of factors, including community expectations, dominant political views and shortterm opportunities and constraints. Although organisational values are typically articulated in vision and mission statements and strategic plans, the value sets that individuals bring to the table are often less transparent. In local government, politics is typically only made explicit in the council chamber, among local elected members. Here, values and beliefs (e.g. with regard to accepting climate change as a fact or not) may be consciously articulated. However, within the local government bureaucracy, individually held values and political views may be articulated in passing at best; more often, they are likely to get unconsciously voiced in discussions and become apparent in preferences for how to go about day-to-day routines and processes, so called decision making.
ADAPTATION AS A NEGOTIABLE CONCEPT
These observations show that, in essence, adaptation is predominantly a concept, a way of interpreting and framing a set of organisational responsibilities for responding to local and regional climate variability and change. Accepting the subjective and normative nature of adaptation, it becomes evident that, in order to devise effective adaptation measures and help others do so, the meaning and purpose of adaptation need to be discussed, articulated and negotiated within any given local context. The negotiable and necessarily local nature of adaptation suggests that it would be impossible to devise a blueprint set of adaptation measures for all local governments (or other organisations), as has been the case with climate change mitigation where international protocols for greenhouse gas emissions accounting have been developed. Adaptation, it appears, does not lend itself to such prescriptive handling, where predefined outcomes can be achieved by following a set of prescribed measures. Adaptation is intrinsically context specific and its meaning and purpose need to be articulated, clarified and negotiated within a given social, economic, institutional and political context.
LOCAL GOVERNMENT CLIMATE CHANGE ADAPTATION JOURNEYS
If adaptation is so much dependent on institutional context, organisational values and the individuals involved in it, how then do local governments manage to 'do adaptation'? How can a compartmentalised organisation, with multiple organisational objectives, navigate the practical side of organisational and community-level adaptation, including negotiating the adaptation purposes most appropriate in the local context? Over the past 5 years, at least half the local governments in Victoria and other states have taken formal steps towards adaptation planning (Gurran et al. 2011; Webb & Beh 2013) . Most of the betterresourced councils in metropolitan areas, peri-urban areas and larger regional and rural councils have conducted some form of adaptation planning, such as conducting climate change risk assessments or developing an adaptation plan or strategy.
In the following section, I explore the adaptation planning processes in three local governments. These organisations' adaptation journeys were studied as part of the research VCCCAR (2012) project mentioned above through document analysis, focus groups and semistructured key informant interviews, and each step of the organisations' adaptation planning process was matched with and mapped onto one area of a visual climate change adaptation framework developed as part of the project, called the Climate Change Adaptation Navigator. The results are conceptual maps of organisational climate change adaptation journeys that show differences as well as similarities between the approaches taken.
Adaptation planning in the City of Melbourne
The first example is the City of Melbourne (Fig. 1) . The location and social and economic fabric of the City of Melbourne's local government area, with its central business district, high volumes of tourists and state capital functions, poses unique challenges and opportunities for adaptation planning.
Since 2007, the City of Melbourne has recognised the need to adapt to climate change impacts by engaging with external partners. When mapped onto the Adaptation Navigator framework, the City of Melbourne's adaptation planning activities exhibit an emphasis on identifying and prioritising adaptation options (Fig. 1) . In 2007, the City of Melbourne commissioned a climate change risk assessment process, following extensive consultation with external stakeholders responsible for different aspects of city management and service provision. The risk assessment identified options for addressing climate change risks across the organisation, which were further analysed and discussed with stakeholder and expert groups. The four key risk areas identified were: (i) less rainfall and increased evaporation; (ii) extreme heatwaves; (iii) intense rainfall, hail and wind storms; and (iv) sea level rise. In 2009, the options for dealing with identified risks were compiled in a Climate Change Adaptation Strategy (City of Melbourne 2009). In 2010, the Climate Change Adaptation Strategy was supplemented with a Climate Change Action Plan, which was endorsed by the Council. The action plan hands over responsibility for discrete adaptation actions to different branches of the organisation. Key actions of the action plan were integrated into the City's organisation-wide risk register, which requires each branch to report actions to mitigate and minimise risks on an annual basis. Since then, the City of Melbourne has implemented a range of priority adaptation measures while also considering options for monitoring progress and continued effort to engage with external partners and the local community. Adaptation measures have included commissioning the development of a sea level rise inundation visualisation tool, which integrates future sea level rise models with extreme rainfall runoff models. A heat wave response plan has been developed and implemented to minimise the risk of serious negative health effects arising from heat waves. Planned future activities focus on monitoring and evaluation and increased community and stakeholder engagement on climate change adaptation (City of Melbourne, pers. comm., 2012).
Adaptation planning in the City of Greater Geelong
A second example is the City of Greater Geelong (w. 2). Here, the need to develop a plan of action for climate change adaptation was identified in the City of Greater Geelong Greenhouse Reduction Strategy in 2008 (City of Greater Geelong 2008) and was also identified as an outcome under the Sustainable Natural and Built Environment strategic direction in the City of Greater Geelong's City Plan 2009-2013 (City of Greater Geelong 2012). This provided a strong anchoring of the City of Greater Geelong's initial adaptation efforts in the organisation's strategic planning process.
The Adaptation Navigator conceptual map (Fig. 2 ) shows a more spread out and more linear adaptation journey than that of the City of Melbourne, with a convergence on internal engagement. This reflects the City of Greater Geelong's focus on building internal capacity for adaptation by gradually integrating climate change adaptation considerations into all aspects of organisational planning and decision making. In 2010, a consultant was brought in to help develop a Climate Change Adaptation Strategy. A Stakeholder Engagement Plan was produced, which also facilitated support for the Adaptation Strategy from the City's Executive and elected Councillors. Significant effort went into engaging across the organisation and getting a better understanding of staff members' perception of climate changerelated risks by conducting an in-house survey, interviews and an internal briefing paper on climate change adaptation. This phase of intensive internal engagement culminated in an in-house climate risk assessment workshop, during which key climate change risks and priority adaptation actions were identified across the organisation. Workshop outputs fed into the development of the Climate Change Adaptation Strategy (City of Greater Geelong & NetBalance 2011a) and a road map for how the strategy could be implemented (City of Greater Geelong & NetBalance 2011b). In 2011, the City started implementing adaptation measures that were flagged in the adaptation strategy, including developing an in-house tool kit and process for assessing climate change risks for all of the City's projects and activities. The Climate Change Adaptation Toolkit (Eyre et al. 2012 ) was developed in collaboration with a consultancy and academic partners.
Planned future adaptation measures include the roll-out of the adaptation planning process outlined in the adaptation tool kit across the organisation, as well as a number of specific adaptation actions on coastal adaptation.
Adaptation planning in the City of Greater Bendigo
The third example is the City of Greater Bendigo in central Victoria. The City of Greater Bendigo's Adaptation Navigator map shows an approach focused on determining the scope for adaptation, internal and external collaboration and gaining a better understanding of the City of Greater Bendigo's options and responsibilities for adaptation within the existing policy context (Fig. 3) . Rather than beginning the adaptation process with a climate change risk assessment (a typical process taken by many other local governments), the City of Greater Bendigo decided to invest substantial effort upfront on clarifying the purpose and goals of adaptation and engaging in a process of thorough internal discussion about these goals and how they could be climate change adaptation for Victorian local goVernments achieved. One of the first activities that the City of Greater Bendigo engaged in as part of its adaptation effort was to create a sense of collaboration by conducting an adaptation activity mapping in order to get an understanding of the different projects and initiatives related to adaptation that were already underway across the organisation. The goal of this exercise was to demonstrate that adaptation was not entirely new to the organisation, and that the City of Greater Bendigo had adapted to changing climatic circumstances for some time (e.g. during the decadal drought of [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] . In parallel with this baseline mapping of existing activities, a series of facilitated group discussions was organised with the assistance of the research VCCCAR project (VCCCAR 2012), with the joint objective of: (i) generating information on the framing of organisational adaptation; and (ii) engaging right from the start with staff from across directorates to scope out the adaptation process. Among other activities, an internal policy paper was produced to describe the current adaptation policy context and Council obtained funding from the Victorian State Government for a regional project to analyse the current and potential future vulnerability to climate change in the region. With a strong internal foundation for adaptation and increased clarity regarding the goals of adaptation, the City of Greater Bendigo plans to conduct an in-house climate change risk assessment in order to identify and prioritise adaptation options and, subsequently, to begin implementing adaptation activities across the organisation and in collaboration with the community.
CONCLUSIONS
The three Victorian local government examples provide empirical evidence for conceptualising and framing climate change adaptation predominantly as a context-specific process. In order to make progress with adaptation, it seemed imperative that each organisation develop its own, individual adaptation strategy that takes contextual organisational factors into account. The adaptation journey maps show that between the three local governments studied, substantial differences exist in terms of how adaptation has been tackled and where the emphasis of effort has been placed. Such diversity of approaches is encouraging and confirms emerging views about organisational adaptation, which emphasises the need for facilitating wider processes of organisational learning and change that go beyond climate change issues (Berkhout et al. 2006; Berkhout 2012 ). Looking at it in this light, climate change adaptation provides a dynamic opportunity for governments and other organisations to instigate positive organisational change and development. If well facilitated, adaptation may be able to help organisations to transition to more integrative org.au, accessed September 2013.) climate change adaptation for Victorian local goVernments and less-compartmentalised institutional models, where links between departments are strengthened and cross-cutting communication and engagement encouraged. In this regard, the emerging evidence of climate change adaptation from local governments is encouraging. In most cases, the actual organisational and individual drivers for such organisational governance and culture change are still obscure and difficult to unravel. Further social research in this area can produce important insights that can assist other organisations to deal more effectively with complex contemporary challenges, such as climate change.
